Application of advanced microprocessor in modern agriculture by Sahib, Thaeer Mueen
 
 
APPLICATION OF ADVANCED MICROPROCESSOR IN MODERN 
AGRICULTURE 
 
 
 
 
 
THAEER MUEEN SAHIB 
 
 
 
 
 
A project submitted in partial fulfilment of the 
requirements for the award of the degree of 
Masters of Engineering (Electrical – Computer and Microelectronic System) 
 
 
 
 
 
Faculty of Electrical Engineering 
Universiti Teknologi Malaysia 
 
 
 
 
 
JUNE 2015 
 
iii 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Dedicated to my beloved family; 
Especially my mother, my Wife and Children, who have encouraged,  
guided and inspired me throughout my journey of education  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
iv 
 
  
 
ACKNOWLEDGEMENT 
First and foremost, I would like to thank Allah who made this 
accomplishment possible. Also, I would like to thank our parents, who provided 
support and everything I need in my study. For that, I ask Allah to bless all of them.   
Then, I would like to express my appreciation to my supervisor 
Assoc.Prof.Dr. MUHAMMAD NASIR BIN IBRAHIM for his continuous help, 
support and encouragement.   
In addition to, I am extremely grateful to my friends and colleagues who 
helped me to accomplish this study. 
Besides, I would like to thank the authority of Universiti Teknologi Malaysia 
(UTM) and Faculty of Electrical Engineering (FKE) for providing me with a good 
environment and facilities such as an advanced microprocessor laboratory to 
complete this project with all the necessary software during the search process. 
 
 
 
 
 
 
 
 
 
 
v 
 
  
 
ABSTRACT 
Appropriate environmental conditions are necessary for optimum plant 
growth inside the greenhouse. Improved crop yields are related to controllable 
environments, including efficient use of water and other resources. Hence there is a 
need for automating the data acquisition process of the soil moisture, temperature 
conditions and various climatic parameters that govern plant growth. A new 
environmental monitoring and control system is developed which employs 
Microcontroller Arduino ATmega2560.  The system uses a PID controller with Pulse 
width modulation (PWM) used together with LM35 temperature sensor and an 
LM393 comparator chip of the soil moisture module. An LCD unit is used to display 
the various soil moisture levels for the monitoring operation. The outcome is a 
stabilized system with minimum error in both temperature and soil moisture modules 
and has been proven all curves in one chart that‘s displaying the rate of variation 
between soil moisture  contents level and temperature degree against the time in real 
time data. According to this results, the system is done correctly.  
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ABSTRAK 
Keadaan persekitaran sesuai adalah perlu untuk pertumbuhan pokok optimum 
di dalam rumah hijau. Hasil tanaman lebih baik ialah berkaitan dengan persekitaran 
dapat dikawal, mengandungi kecekapan penggunaan wang dan sumber-sumber lain. 
Maka terdapat satu keperluan untuk mengautomatikkan proses pemerolehan data 
lembapan tanah, keadaan suhu dan pelbagai parameter iklim yang mengawal 
pertumbuhan pokok. Satu pengawasan persekitaran baru dan sistem kawalan 
dibangunkan yang mana mengaplikasikan Microcontroller Arduino ATmega2560. 
Penggunaan sistem pengawal PID dengan modulasi (PWM) kelebaran Pulse 
digunakan bersama dengan pengesan suhu LM35 dan cip pembanding LM393 modul 
lembapan tanah. Unit LCD digunakan untuk mempamerkan pelbagai tahap-tahap 
kelembapan tanah untuk operasi pengawasan. Terhasilnya satu sistem dimantapkan 
dengan ralat minimum dalam kedua-dua modul suhu dan lembapan tanah dan telah 
terbukti semua graf di satu carta yang mempamerkan kadar variasi antara kandungan 
lembapan tanah datar dan darjah suhu terhadap masa di data masa nyata. Menurut 
keputusan ini, sistem tersebut dibuat dengan betul. 
 
 
 
 
 
 
 
 
 
 
 
